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TITLE: Swelling and absorption capacity of ion-exchange etna lis nonaqueous media 


SOURCE: Plasticheskiye massy, no. 2, 1966, 57-59 


TOPIC TAGS: nonaqueous solution, ion exchange resin, methanol, acetone , temperature 
dependence, cation, anion exchange resin, titrimetry 


ABSTRACT: The swolling and exchange capacity of ion-exchange resins (the = = 
strongly acidio cation~oxchango rosin_SDV-3}in the H-form and the strongly ; 
basic anion-oxchange rosin AV~17 in the Cl-form) were studied in nonaqueous 
solvonts at various temperatures. The temperature dependence of the swelling» 
of the ion-exchange resins in methanol modium was characterized by a convox 
‘curve with a maximum corresponding to 16°C; it deponded on many factors, 
including the individual properties of the resin and solvent. The process 

.of swelling was accompanied by diffusion and adsorption of the solvent,. 

which aro influenced oppositely by temporature. Tho swelling behavior was 
‘also studiod in acotono, Tho absorption capacity of the ion-exchange rosins 
was dotermined undor dynamic conditions, retaining a constant vate of flow 

‘in tho colum, uniformly filled with the ion-exchange resin. The temporaturo 
depondence of tho absorption oapacitios of the cation ard anion-exchange resins; 


il Gs —061.1183.123._. 
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was found to differ; there was also a difference 4n the dependence of their 
‘capacities on the swelling. It was hypothesized that in the case of cation : 
_exchango tho absorbed solvent in the pores of the swollen 4on-exchange resin |i 
a ‘Anterfores with the penetration of eations to the active groups, the dynamic 

i -oxchange cappoity thorofore increasing with incroasing tomporature and tho 

* “gwolling docroasing. In the caso of anion exchange tho moleculos of adsorbed | 
‘solvent promote an increaso in tho rate of oxchango, Tho oxchango capacity of. 
the anton-oxohange resin and its swelling reach a maximun at 20°C, The 
‘bohavior of tho cation-oxchango rosin in nonaqueous media wae also studied by | 
potentiometric titration, in which the cation~exchange rosin was found to 
behave as a strong acid, with an exchange capacity of threo milligram i$ 
equivalents per gram. Orig. art. has: 5 figures and 1 table. [JPRS: 36,155] 
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Research in the fiela of polymethylene cycle. Part 27: Reactions and 

products of 1,4-cyclohexanedione and acetomylaaetone with hydrazine 

and dimethylhydrax ine. Zr. ob. khim. 27 no.6:1516-1518 Je '57. 
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Zolenina, M. N. 


TITLE: Seaxrrons Between Urfavio-metallic Compounds and Heavy Metal 


Salts. II. Interaction of Lithium-ethyl With Cobalt and 
Titanium Halides ; : 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniya khimicheskikh nauk, 
1960, No. 6, pp. 1044 - 1048 


“EXT: The reaction of ethyl-lithinum with titanium tetrachloride and cobalt 
chloride is: examined here at 20° in hydrocarbon solvents and in the 


presence of unsaturated hydrotarbons| as free-radical]acceptors. In the case 
of radical stages, the said reaction cannot lead to the formation of ethane 


and ethylene, Similarly, the reaction of organo-magnesium compounds with 
metal halides was examined earlier (Ref. 12). All reactions were carried 
out in solutions (in benzene, metaxylol) at 20°. In connection with the 
fact that a-nethylstyrene| polymerizes under reaction conditions on the Xx 
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“notion of the athyl-lithium and HCL) the a-methylatyrene was gradually 


introduced to the reaction mixture, thus maintaining a sufficient quantity 
of free olefin in the mixture at all times. The products of the reaction 
of ethyl-lithium with cobalt chloride (Table 1) and with TiCl, (Table 2) 


at 20° are given. On the reaction of ethyl-lithium with odbalt chloride, 
equimolar quantities of ‘ethane and ethylene are liberated, whilst only 
ethane is liberated when reacting with TLCL ys the ethylene being polymerized. 


The introduction of acceptors in no case affected the composition of the 
reaction products. The performance of the experiments is exactly described 
in the experimental part (Fig. 1, reaction vessel with mixer), and hints 
are given for oarrying out the reaction of othyl-lithium with TiCl, and 


‘cobalt chloride. The results obtained show that the formation of ethane 
and ethylene is not connected with radical interstages. There are 1 figure, 
2 tables, and 13 references: 4 Soviet, 7 USA, and 2 German. 
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of Sciences USSR) . 
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[Establishing an efficient diagram for the power supply 
of a metallurgical combine] Opredelenie ratsional'noi 
skheny energosnabzhenila metallurgicheskogo kombinata. 
Sverdlovsk, AN SSSR, 1963. 56 p. (MIRA 16:10) 
(Iron and steel plants--Equipment and supplies) ss - 
(Power engineering) 
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-@inyakova, Ye. I., Dolgoplosk, Revaey s0v/79-29-7-61/83 
.,Belenina, T. P. : a ee ; ; 
Redox Systems for the Initiation of Radical Processes (Okis- 
Litel !no-vosstanovitel 'nyye sistemy dlya jnitsiirovaniya 
radikal nykh protsessov). X. On the Mechanism of the Effect 
of Redox Systems With the Participation of SO5 (X. 0 mekhanizme 
deystviya okislitel 'no-vosstanovitel !nykh sistem 3 uchastiyem 


80) | | 
 peRTODICAL: Zhurnal obshchey khimii, 1959, Vol 29, Nx 7, pp 2377 ~ 2381 
' (USSR) 
ABSTRACT: Sulfur dioxide, by reason of ita duality, may be uged in redox 


systems in combination with both oxidizing agents (peroxides, 
hydroperoxides) and reducing agents (mercaptans, H,S, and di- 


enols). As was shown by. the authors (Refs 1,2) these systems 

may be used to induce yadical reactions in hydrosarbon media 

(Refs 1,2). In the present paper experimental data is given 

which makes an interpretation of the mechanism of the effect 

of tho ahova systems poasible. The reaction of isopropylben~ 
Card 1/3 zoneehydroperoxide with $0, ip oxtromaly fast in hydroaarhon 
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’ Processes. X. On the Mechanism of the Effect of 
Redox Systems With the Participation of 80, 
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solutions and causes a rapid gel formation in rubber solutions. 
This reaction is accompanied by the formation of pelysulfone 
if styrene is used as a solvent. Nitrogen monoxide pravents 
this process. Analysis of the reaction products obtained with 
and without NO proved the reaction to prosesd via the radicals 
(so, H), which react with the monomer te give sulfonic acid. It 


was eee previously (Ref 2) that the reaction of trichloro- 
thiophenol. with $0, produces a vulcanization of rubber at low 


temperatures. rates this reaction leads to the formation of 
unsaturated polymers. Its mechanism is that of a chain reac- 
tion and the reaction proceeds accordingly, and is accompanied 
by the addition of trichlorothiophenol and 80, to the unsatu- 


rated polymer chain. NO prevents this process. There are 3 tab- 
les and 7 references, 4 of which are Soviet. 
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Synthesis of organic proteins in the presence of an active gray 
anism, Dokl. AN SSSR 154 no.5:1206-1209 F 64. 
focus in the organis Mi ees 
1. Institut khirurgii im. A.V. Vishnevskogo AMN SSSR. Predstavleno 


akademikom A.N. Bakulevym. 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220020-5" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220020-5 


“OSHOHEPKOVA, N Wes “KUTAKIN, Maas, LEKI, LAr se 


. 612351-54 D 163. 
pain of ‘electrode: materials. TSvet. net 36 no ae Ae 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220020-5" 


aoe Ter eee: 


"APPROVED FOR RELEASE: Oar EST 2008 Piri beehaek 00513R001964220020- 5 


amu Toate rf _KALINNA, , 344 vruutoy, NV; Be a 


5 terre ean! 


- sulfite “method for ‘the quantitative Acbaveinitlon: of peigians: 


tas ‘PL t, mass eae dvaaes 165. 
dn alphas) ‘solven Be ast. y. 7 * ate 186) 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220020-5" 


= BFPRONED FOR REEEnee esitei 2004 eh RD ee: DOD TaROO EDO teeun ee 2 


28 SOS EL STM ERLE TET RES Aly UN EM PE STE SBA RE oe 


REET De eS ES 


Bana, Yo Hes EALINTA, 1 i 8. eee 


“Method: ‘of quantitative sais. of aqueous - sad ‘pensere eelations of 
- trdoxane. Plast. massy no.7155-57 © id: picts 18:7) 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220020-5" 


ZBPEROVED FOR RETEASE: bi acct Poenihtae tank OOS TenOO TS Ose 2 vee0- 2 


Le SS OT TERE OPE TASTE RO Re Te cme ee TY 


GONCHAROVA, MMe, voleoncte KRYSHOVA, Ne Ace ayateesors LYANDERS, ZeAeg 
doktor mediteinskikh nauk; LEVIN, I.M., kandidat neditsinskikh nauk; 
GOLOVINSKAYA, H.V., fandidat meditsinskikh nauk; POLONSKIY, U.H., 
kandidat meditsinskikh nauk; GLOTOVA, Ye.I., kandidat meaditeinskikh 
nek, PR asl 4, kand idat meditsinskikh nauk 


‘Treatment of ‘children with aftereffects of poliomyelitis. Vop.okh. 
mat. 4 det. 1 nowsh3~52 Ja-F '56. _ (MLRA 9:9) 


1. i Hauchno-Lesledovatel! skogo detakogo ortopedicheskogo 
instituta imeni G.I.furnera, Leningrad. 
(POLIOMYELITIS) —~ 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220020-5" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220020-5 


ia} <p 


Zelenine, Ye,. V., Kunevich, ¥. G.. en eg Np, Be a 

Sen SRA hee es Aunevich, V. G., end Uflyand, Yu. M, "The status cf the recent 
functions of children suffering fra the consequences of poliomyelitis! aoe om 
nauch, trudov (H-vo zdravookhrarisniys RSFSR, Reap, nauch.-issled., inet voastenovientys 
trudosposotnouts fia. defaktivnykh detey im, prof. Turnera), Leniugred, 1948, p.19-39, 


SO: U * 3042, 11 March 53, (Letopis "Zhurnal "nykh Statey, No. 7, 1949) 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220020-5" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220020-5 


aa A TS 


ia 3 ZELEN INA, -YE. Veo nape i as bene Brees a Sie B3 aoe uae ae net = 7 _ a is = ces Grape este ese or ascent Min edocs, as Sess baa weergee 


Zelenina, Ye. V. "Chronaximetric characteristics of muscles of children 
in the acute pericd of policnyelitis", Sbornik nauch, 
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issled. in-t vosatanovleniya trudesposobnosti fiz, 
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pe. 81-98, 


* SO: U- 3042, 11 March 53, (Letopis 'Zhurnal 'nykh Statey, No. 7, 1949). 
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1, Elektrarna GSM Tusimica. 
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_RLENKA, A, § MAREK. V, 


“Reconstructioncof powdered coal equipment fdr the Ervenice Electric Power Plant 
Pp. 493. : Se 7 


ENERGETIKA, raha. Czechoslovakia, Vol. 4. no, 10, Oct, 1959, 


Monthly list of East European Accessions (E®AT) 1.0, Yol, 9 no, ? Feh, 1960 
Unel, 2 : 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220020-5" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220020-5 


3 SLEN KA F wt a 1A rd - 
i ‘ ° ina ehafts. ttrot Pa 
Mint eAdendius ef 3 fobbing cutter Por &paine shafts, “tro. J ~ 
vyr 23 ne.1343-43 Jan *£5,° 
i 4 et hod « é Jo 


je Frage Naticrs] Snierprige, Automobiisry seas Wiener ta 


Gottwalda, Prague. 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220020-5" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220020-5 


| PERIODICAL: Roferativayy’ ahusnal.’. Khimiya, nos .14, 1962, 377, abstract 


ae =. “Yonge oe 


. Ee yeaaiaeuins 
Be oe dane 
Jt. 2/20 . 
AUTHOR: éelenka, Frantixek. 


TITLE The produotion of nongalting and noghy eroseopic ammonium 
- nitrate | ; 


14K4T (Czechoslovak Patent 98596, February 15, 1961) 


TEXT; Al(OH), is suspended in a concentrated solution of NH NO, by mixing 


as and HH, jOH. During the NH, ghOs crystallization the suSpension 


oe an addi tion of K or Na salts of the higher fatty acids, con- 
taining sufficient C atoms in the chain >12 for it to form 0.2~1.0% of a 


the Al.salts of these fatty acids (when it becomes the finished product). _ 


This qyanti ty. of the Al salts confers a nonagglutinating property on the 
crystalline NH, No, powder. » To. stabilize the suspension and the final 


produot the ae of. NH, ,OH introduced into the suspension is siiphtly 


higher than stoichiometric’ tae referred to Al 280,)5). Example. A hot “ 
Card 1/2 , | 
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. aa 62/008/014/016/039 
The iene of noncaking andl eee B166/B144. 


. aonits on of HHL NO, ’ ‘immediately before at begins to evaporate, receives an 
ne of 0. Sf by weight Al 2(80, ds dissolved in the minimum quantity of 
water} whereupon an excess of a soacanunsene solution of Hb OH (with . 
respect to Al 9(80,);) is stirred in. After concentrating the solution 
by evaporation in the process of BH NO, erystallization, 0. 259 -by weight 
soup powder is'intyreduced into the mother liquor, after which the NH ,NO, 


crystallization , 4s carried to completion, _A noncaking product is ‘obtained. 
| Abs tracter! s note: Canal ete: translation. 
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Quartz crystal resonators for wideband crystal filters, 


‘P, 20. (SLABOPROUDY 0820R) (Praha, Czechoslovakia) Vol. 19, no. 1, Jan. 1958 


SO: Monthly Index of East European Accession (EZAI) LC Vol. 7, No. 5, 1953 
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Measurements of some characteristic properties in the equivalent electr 
network of Piezoelectric crystals. 


P, 696. (SLABOPRCUDY OBZCR. ) (Praha, Cuechoslovakia) Vol. 1f, No. 10, Oct. 1957 
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AUTHOR: Jif{ Zelenka CZECH/37~59~1~1i/26 
TITLE: The Equivalent Circuit of Damped Longitudinally 
Oscillating Piezoelectric Bars with an Incomplete Electrode 


PERIODICAL: Geskoslovensk¥ Gasopis Pro Fysiku,1959,Nr 1,pp 9+-98 


ABSTRACT; The arrangement of the electrodes is shown in Fig + If 
€ is the length of the bar, ¢~2c is the length of the 

electrodes, a is the thickness and b is the width of 
the bar, m/2 is the distance between the electrode and 
the bar. In such a case, wa may use the equivalent eiLrouit 
of Fig 3 (Refs 2, 3) with the values given by Eq (1). The 
funetion 9 (Eq (2)) for this case is given by Eq (4), By a 
Suitable choice of the relation between the length of the 
electrodesjand the length of the bar, one can exclude 
certain resonant frequencies, Table 1 gives several 
examples of this, The measured parameters (Tables 2 and 3) 
are in good agreement with the theory. 
There are 4 figures, 3 tables and 5 references, of oe 
4% are Gzech and 1 is. English. ' 
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Card 2/2 (Res, Institute for Electrotechnical Ceramics, 
Hradec~Kralov 


SUBMITTED: June 18, 1958 
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sea or ae CZECH/37~-59~5-2/13 
‘AUTHORS: |Zelenka, Jiri and TichyY, Jan 
TITLE: - Experimental Confirmation of Relations Used for 
Designing Longitudinally Oscillating Piezoelectric 
Specimens . 
oe - 
PERIODICAL: Geskoslovenskf fasopis pro fysiku, 1959, Nr 5, 
‘pp 463 - 472 =a 
ABSTRACT: The electrical properties of a piezoelectric crystal 
oscillating with its ikeeth resonance frequency can be 


described by an equivalent circuit consisting of the 
dynamic capacity Ce in series with the ohmic resistance 


RQ and the induction Li .. Parallel to these is the 


static capacity ©, (see Figure 1). In some cases, it 


is possible to predict the electromeshanical behaviour 
of a crystal, i.e. the values of the components of the 
equivalent circuit, from the knowledge of the dielectric 
proportios of the bulk material and from. the angle of 
cut of the piezoelectric crystal. 

Cady (Ref 5), van Dyke (Refs 9, 10) and Dye (Ref 8) have 


Card1/4 derived equations for computing the equivalent circuit 


2 anne 


A . 
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ae ; CZECH/37-59-5-2/13 
Experimental Confirmation of Relations Used for Designing 
.Longitudinally Oscillating Piezoelectric Specimens 


for the fundamental and the odd harmonic oscillations 

of pieZ0electric crystals. Chaloupka, Tichy and Zelenka 
(Refs 13, 14, 19, 21). have dealt with even harmonics. 

Cady (Ref 6) has discussed the approximations. involved in 
such derivations. Very few.measurements to verify the 
theoretical relations have, however, been published 

(Refs 1,2)... -. Lt - 

The present authors have used three sets of quartz crystals, 
whose dimensions.etc. are described. L, and CG. were 


determined by measuring the change in the resonance 

frequency of the system duo to the addition of a known 
capacity in series with the crystal (Refs 18, 20). The 
frequency was measured to an accuracy of 0.1 c/sec. R, 


was measured by 4 substitutional method. 
Tha following oscillations.were studied: on the first 

_ set of crystals the fundamental and. the third. harmonic 
longitudinal oscillation. On the second set, the second 


Card2/4 pernents longitudinal oscillation, an the third 
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: CZECH/37-59-5-2/15 
‘Experimental Confirmation of Relations Used for meskeenre Longitudinally 
Oscillating Piezoelectric Specimens 


(insilvered) sot, only the fundamental longitudinal 
oscillation. ; 
Except for the third herasnie: all resonance frequencies 


were in good agreement with the well-known .equation (1). 


The-lack of agreement with this equation of the third 
harmonic is prohably due to coupling with other modes and 
to the finite thickness of the orystals. 
For the theoretical calculation of Li and Ch we have 


used equations (3) and (4) (Ref 14). 


Figure 3 shows. the dependence of Lia on the angle of 


cut of the crystal both for silvered.and unsilvered 
Samples. The frequencies were the fundamental frequency 
and the third harmonic. Figure 4 shows the same 
dependence for the econd harmonic on a silvered sample. 
Agreement between theory and experimont is good for the 
fundamental and second harmonic, but not for the third 
harmonic oscillation. 
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: CZECH/37-59-5~ 
pecarinented Confirmation of Relations: Used- BLT ting Longi- 


‘tudinally Oscillating Piezoelectric Specimens 


The asreement between theory and experiment enables one 

to determine the piezoelectric coefficients from the 
equivalent circuit. The main advantage of the confirmed 
agreement is the possibility of designing crystal filters 
with well predictable characteristics. 

There are 6 figures, 2 tables-and 21 references, of which 
7 are Czech, 9 English, 4 German and 1 Soviet. 
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(Faculty of Engineering, Liberec) 


SUBMITTED: February 4, 1959 
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EARLE 


. Piezoelectric resonators of artificial dipetassicn-tartrate crystals, Pe 538 


SLABOPROUDY OBZOR _(Hinisterstve vscobenibo strojirenstvi, Ministerstvo spoju 
a Caskoslovenska vedecko-technicka spolecnost, sekce elektrotechnika) Praha, 
Czechoslovakia, Vol. 20, no. 9, Sept. 1959 


Monthly List of East European Accessicns (EEAI), LC. Vol. 9, n0- 2, 
Fob. 1960 bi ; ae : 


Uncl. — 
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i E192/E535 
: AUTHORS: . Svoboda, Rudolf, Tichy, Jan and Zelenka 5ixi | 
TITLE: Synthetic Piezoelectric Materials” 


PERIODICAL: Slaboproudy ebzor, 1960, Vol 21, No 2, pp 66- -72 


ABSTRACT; A number of. synthetic piezoelectrics have been developed 
since World War 2. The manufacture and the properties of 
most of these materials are reviewed in the article. Two 
tartrates EDT and DKT are employed as piezoelectric 
materials. The first tartrate has the following formula? 

CoH No Ogi the formula for DKT is K 24 Hy % 3 Hy 0. The 


monocrystals of these substances. crystallize a the Cc 
sphenoidic system. The crystals are illustrated.in Fig 1. 
In both cases the 2 axis is identical with the crystallo- 
graphic axis ¢ and the Y axis is identical with b 
crystallographic axis. The angle between X axis and 
the crystallographic a axis is 15°30’? for EDT crystals 
and only 51° for DKT crystals. Optically both crystals 

are bi-axial, Various physical and electrical parameters 

Card 1/3 of these crystals are indicated in Table 1. The crystais 
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Synthetic Piezoelectric Materials 


can be used in resonant circuits and give a quality 

factor up to 3Q 000. Lithium sulphate LSH having 

tho form la Liy80,}1,0 ls alao a usoful piezoelectric 
7 % od z 


_ material. The crystal of LSH has tke form shown in 
Fig 3. The physical and the electrical constants of this 
material are indicated in Table 2. Sorbitol hexa-acetate, 
SHA having the formula CcHg0¢ (COCH,) ¢ gives crystals 


oi which are soluble in water. The shape of the crystal is 

Gllustrated in Fig & and its piezoelectric coefficients 
are indicated in Table 3. This material can also be used 
in resonant circuits. Phosphates ADP and KDP can be used 
in electro-acoustics where Rochelle salt has been 
normally employed; the chemical formula of ADP is 


NH), H5PO), while that of KDP is KH)PO,, Both materials 
crystallize in a tetrogonal system (Figs 5 and 6), The 


wef - basic properties of those matorials are indicated in 
‘Card.2/3 Table 4, The crystals of ADP and KDP do not contain any 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220020-5" 


oAPPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220020-5 


a SESE Sie is ats oe! © FAS PEE Tats eos BEES Sheree een aii ee 3 SSUES TERS 


-2/039/60/021/02/002/037 
E192/E535 - 
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‘“'orystallized" water and do not easily dissolve. 
Crystals of sodium chlorate and sodium bromate can also 
be used as piezoelectric materials. Elastic and 
piezoelectric coefficients of these substances are 
indicated in Table 5. ‘A comparison of the above 
substances is given in Table 6 where the third column 
indicates the electromechanical coupling coefficient. 
There are 11 figures, 6 tables and 24 references. 

8 of which are Czech, 3 Soviet, :1 German, 1 Swissand 11 
English, 
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AUTHORS: Tichy, jain. and Zelenkay iri 


TITLE: Longitudinal and Contour - Shear Vibrating Piezoelectric 
Resonators from Synthetic Quartz 


PERIODICAL: Ceskoslovensky Sasopis pro fysiku, 1960, No 4, 
pp 328-332 


ABSTRACT: To verify their properties: measurements were made on 
longitudinally vibrating narrow XYt__-cut rods (for 
p = 0° to 5°) and square-shaped DT-cut plates (YXb 50501) 
Two sets of resonators were produced, one was mado of 
natural and the other of synthetic quartz single crystals. 
All the synthetic quartz specimens were produced from a 
single monocrystal weighing 0.8 kg and grown from a 
germination in the form of.a plate,with the thickness 
in the direction of the Z-axis, at a temperature of 
300-350°C and a pressurs.of about 400 atm. Data of the 
resonators are given. ‘he oscillations were generated 
Card 1/4 by means of a Heegner oscillator for which it could be a 
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Longitudinal and Contour Shear Vibrating Piezoelectric Resonators 
from Synthetic Quartz : : 


assumed that it excited series resonance in the quartz 
crystal, Care was taken that in generating the 
oscillations the voltage of the resonator should be as 
low as possible and that it should have a purely 
sinusoidal characteristic. In measuring the temperature 
dependence the resonators were sealed into evacuated 
glass ampoules, which were placed into an airstream which 
‘could be heated or cooled as required;. the measurements 
were carried out with an accuracy of + 0.5°C for at 
least 20 mins. The results of the measurements are 
described and discussed. The results proved that the 
piezoelectric and the elastic properties of synthetic 
single quartz crystals grown from germinations of the 
Z cut are fully satisfactory and such crystals are 
suitable for generating longitudinal ‘and “contour shear” 
vibrating piezoelectric resonators. The slight differ- 

- @hees in the location of the poaks of the parabola of the 

Card 2/4 temperature dependence of the frequencies of narrow ue 
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longitudinally vinrating rods can be excluded by 
appropriate selection of the orientation of the cut used, 
For achieving an equal temperature dependence of the 
frequency of longitudinally vibrating rods of the cut 
XYt__, it is necessary to apply in resonators with 


synthetic quartz crystals an angle g smaller by about i. 
The dynamic inductance and the Q of resonators made of 
natural and synthetic quartz crystals are approximately 
equal. For contour shear vibrating DT-cut crystals made 
of synthetic quartz, the inductance is about 4% smaller 
and the Q is about one-third Lower than it isa for 
resonators with natural quartz crystals. Similarly, the 
temperature dependence curve is shifted and the zero 
tomperature dependence of the frequency is achieved at 
temperatures approximately 7°C lower than for natural 
quartz crystals. There are 2’ figures, 3 tables and 15 
references, 2 of which are Czech, 4 Soviet, 2 aaa 


Card 3/4 1 Swiss, 1 Polish and 5 English. 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220020-5" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220020-5 


PEEPS EES 


ee ae = SS (eas eee 


2/037/60/000/04/009/014 
pete: E073/£535 
Longitudinal and Contour Shear Vibrating Piezoelectric Resonators 
from Synthetic Quartz 


ASSOCIATIONS: Katedra matematiky a fysiky Vysoké Skoly strojni 
v Liberci (Chair of Mathematics and Physics, Mechanical 


Engineering, Technical University, Liberec) (Tichy) 
¥ 


and Tesla LanS8kroun, zavod 05 v Hradci Kralove 
(Tesla LanSkroun, Plant 05, Hradec Kralove) (Zelenka) 
SUBMITTED: January 28, 1960 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220020-5" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220020-5 


PIU SFA EE Es ABS IRS IASB SY aBLISSUAL ae Bae is FT 


%, al network. 
A piezoelectric resonator as an electric four-termin 
Slaboproudy obzor 21.n0.73 307-392 J1*60. | Bi. (BEAL 10:1) 
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Synthetic piezoelectric materials. Slaboproudy obzor 21 n0«2:66~72 
560.. (EHAI 9:6) 
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(Piezoelectric materiale) 
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AUTHOR? = Zelenka, Ji¥f, Engineer : 
TITLE: — Conference on piezoelectricity 


PERIODICAL: Slaboproudovy obzor, v. 22, no. 9, 1961, 573 — 


TEXT: A ee ee es was convened on July 10-13, 
1961 in Liberec, organized by Strojni fakulta Vysoké Skoly strojn 

a textilni v Liberci (Machine Building Department of the Mechanical 
Engineéring and Textile Institute iri Liberec) and the N&rodny podnik 
TESLA LanSkroun (TESLA National Enterprise in Lan¥kroun). It was 
attended by 80 Czechoslovak, 5 Soviet, and 3 Hungarian experts; 

the Soviet delegation was headed by Academician A.V. Shubnikov, 
Director of the Institut Kristallografii (Institute of Crystallo- 
graphy) AS USSR. A total of 19 contributions dealt with the sub- 
jects of peizoelectric materials, their properties, measuring tech- 
niques, etc. The opening report on piezoelectric materials was 
held: by A.V. Shubnikov; a report on synthetic Si single-crystals 
‘was held by V.P. Butuzov, USSR; a report on the influence of chem- 
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Conference on piezoelectricity D 


ical: composition on the tal a git ire piezoelectric ceramics was 
held by A. Koller of the Vyzkumny ustav elektrotechnické peran ey : 
(Research Institute of Electrotechnical Ceramics) in Hradec Kr love; 
a report on measuring the frequency stability of etalons was held 
by Engineer J. Pta&ek of the Astronomick$ istav SAV (Institute of 
Astronomy, Czechoslovak AS); a report on frequency deviations of 

two poe crystal oscillators was held by Engineer J. Tolman of 
the Ustav radiotechniky a elektroniky CSAV (Institute of Radio- 
Engineering and Electronic, Czechoslovak AS); reports on piezoelec- 
tric resonator measuring were held by Candidate of SciencesS. Hypius 
and J. Hanzl of the n.p. TESLA LanSkroun, zévod 05 v Hradei Krdlové 
(TESLA LanSkroun, National Enterprise, Plant 05 in Hradec KrAlové); 
reports on the effect of internal infiuences on piezoelectric res- 
onators were held by K. Hruska and K. Kratochvilova of the Ustav 
fyziky Vysoké Skoly strojnf a textilnf v Liberei (Physical Institute 
of the Mechanical Engineering and Textile Institute in Liberec); 
reports on grinding and polishing of piezoelectric cuts were held 

by Candidate of SciencesL. Mole of the Vyzkumny ustav pro minerally 
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'. (Research Institute of Minerals) in Turnov, and by L. Kynel of the 
n.p. TESLA Lan¥kroun, zdvod 05 v Hradei Krdiovd (TESLA Lan¥kroun, 
National Enterprise, Plant 05 in Hradec Krdlové); a brief report 
on frequency meauring with an Si ball was held by J. Kraus of the 
Vealeumey ustav pro mineraly (Research Institute of Minerals) in 
Turnov3; a report on the orientation of resonators with zero ,tem- 
perature cvefficients was held by K. Dad'ourek of the VysokA ¥kola 
stro} nf a textilnf v Liberci (Mechanical Engineering and Textile 
Institute in Liberec); and a report on various types of pressure 
gages was held by B. BSaroun of the Vy¥zkumnf ustav mobravinater ch 
a chladicfch stroj@ (Research Institute of Food-Processing and 
Refrigerating Machines). 
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AUTHOR: Zelenka, Ji¥f, Enginoor 
TITLE: Soieesciccese Ac aukeecs for Very Low Frequencies 
PERIODICAL: Slaboproudy obzor, 1961, Vol. 22, ‘No. 2, 


pp. 66-70 


TEXT: For the frequency band from 1 to 3 kc/s piezoelectric 
resonators are in-the form of two crystal slabs attached to 
each other in such a way that the voltage applied to the 
electrodes results in the elongation of one of the slabs and 
the contraction of the other. For the resonators operating 
above 3 kc/s, the slabs are almost square in cross-section 
and the electrodes are attached to either 4 or 6 walls of 

the crystal. The frequencies above 8 kc/s are covered by 

the resonators, which are in the form of thin slabs, In this 
case, the flexural oscillations are produced by means of 

4k electrodes situated on 2 parallel surfaces of tne crystal, 
In general, the frequency range between 1 and 10 kc/s is based 
on the resonators which operate in the flexural oscillation 
mode. A resonator of this type can operate at its h-th 
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resonant frequency and it can be represented by an equivalent 
electrical circuit, having the form of a bipole, a tripole 
or a quadripole. In determining such a circuit it is 
necessary to know 4 parameters, namely, the series resonant 
frequency fh » dynamic inductance La ; ratio of the static 


and dynamic capacitances Co/C, and the equivalent series 
resistance R, or the quality factor Qa: The resonant 


frequency of. flexural oscillations of rods or narrow. slabs 
can be expressed hy (Ref, 5): 


(3) 


where 8h is the modulus of elasticity of the crystal 
in the direction of its length ‘4 » pis the ratio of the 
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crystal thickness t to its length (if the flexural 
oscillations occur in the direction of the thickness) or the 
ratio of the width b to the length if the slab oscillates 
in the direction of the width; Q is the density of the 
erystal and h. denotes the order of the oscillation. The 
magnitude of the coefficient mo which is dependent on the 


ratio p , was theoretically derived by Mason (Ref, 4), The 
values of this coefficient taken from Mason's work were used 

to calculate the resonant frequency as a function of b/ 

and the results are given in a figure together with corresponding 
experimental curves, Reasonably good agreement between theory 
and experiment can be observed, ‘The inductance and the 
capacitance of the equivalent electrical circuit of a resonator 
operating in the vicinity of its principal flexural. resonance 

can be evaluated from the formulae derived by Keller (Ref. 3). x 
The quality factor Q of the resonators is dependent on the 
density. of the medium in which the resonator oscillates. The 
effect of air pressure on Q was investigated experimentally 
and it is. sHown that it is desiralle to keep the resonators 
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in vacuum in order to achieve a high Q .- The temperature~ 
frequency dopendenco of the resonators was also investigated 
and it was found that a parabolic dependence of frequency on 
temperature could be achieved for all the types of resonator. 
The flexurally operating resonators for the frequencies from 
1 to 10 kc/s are normally used as stable frequency sources, 
In general, the resonators are connected as bipoles or, more 
often, tripoles. <A typical oscillator circuit with a 
resonator connected as a tripole is shown in Fig. 7. In 

this the piezoelectric element, which is connected between 
the anode and grid circuits of the tube, represents a narrow- 
band filter whose bandwidth can be adjusted by means of the 
variable capacitance Cy . In. the extreme case, it is possible 


to obtain the bandwidth almost equal to the "distance" between 
the series and parallel resonances of the resonator, At the 
centre froquency of the filter the phase shift between the 
torminals 1-3 and 2-3 is 180° so that tho condition nocossary 
for the oscillation is achieved, . The flexurally oscillating 
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resonators are very useful at frequencies between 1 and 

do ke/s but their Q and. long-term frequency stability 
are poorer than those of longitudinally or shear-type 
osciliating crystals, There are 9 figures, 2 tables and 
11 references; 5 Czech and 6 non-Czech, 


ASSOCIATION: - Tesla Langkroun, n.p., zavod 05 v Hradci Krélové 
: (State ‘Establishment Tesla Lanskroun, Fadory 05 * 
' at Hradec Kralové) 


SUBMITTED: August 16, .1960 


- Obr. 7. Schéma zapojont 
-  gacildtoru s ohy 

" Kemitajicim rezondtorem 
' y tHpélovém zapojenf. 
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AUTHORS : Kratochvilovad, Ks, Tichy, ‘J. and Zelenka, J. 


TITLE: - Influence of radiation on the properties of 
plezoelectric resonators 


PERIGDICAL: Ceskos Lovensky éasopis pro fysiku, no.2, 1962, 
~ DA- 15S. pants : 


TEXT: “The effect of radiation: on piezoelectric oscillators 
is one of the environmental influences which are becoming 
important as demands on the accuracy and stability of crystal 
oscillators. increase. The authors briefly review the field of 
radiation damage in solids in general and in piezoelectric 
erystals in particular, before describing their own experiments 
on oscillators from natural quartz and from DKT. The source of 
radiation was either Co-60 or X-rays from a copper target at 

35 kV. No change was detected in the longitudinal vibrations of 
quartz oscillators cut in the XYalso. direction due to ey 
irradiation by several hundred r  iunits of X-rays and up to 107 
‘units of y rays. This result is in agreement with published 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220020-5" 


"APPROVED FOR RELEASE: OS (15/2005 CIA-RDP86-00513R001964220020-5 


7 hee 2/037/62/000/002/007/0615 
Influence of radiation on the eae £O024/E135 


-results. On the other hand, the torsional vibrations of type BT a 
quartz-crystal-oscillators with orientation YXCy O99! at about mo 
13 Mc/s were influenced by irradiation. Irradiation by up to fe 
(105.°x 10>: r.of X-rays gradually ‘reduced the resonance frer quency - 
fos £rom over 13514 ke. ‘to-under 13510: ke. The. reduction in ‘the .°"3: 
“oo “resonance frequency tended ‘to. saturate. -A> similar oscillator 
with a resonance frequency of 10 Mc/sec was irradiated by up to 

103 r of y-rays. This irradiation reduced the resonance 

frequency only very slightly and barely influenced the 

temperature~dependence of the frequency. Similar results were’: ; 

-obtained with oscillators of the type AT with orientation en - 

YX¢.35019' . The influence of x-rays on oscillators made from : 

DET was studied on samples cut in the Xdaz70a91 orientation 

at about 100 ke/sec, Irradiation with abou 3 x lo? er 

reduced the resonance frequency by 4-5 cycles if the crystal 

was scaled in a glass envelope and by about 12 cycles when 

irradiated in the open. No change in the temperature-dependence 

of the frequency was detected... It appeared that. irradiation 
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was more effective if carried out while the erystal was 

vibrating. The theoretical interpretation of the above results 

has not yet been clarified. , 

There Aare 3 figures, 
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Katedra matematilky a fysiky VSST, Liberec (K.Krat- 
-ochvilova and J. Tichy) 
(Department of: Mathematics and Physica, VSST, 
Liberec). oon . 
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AUTHOR: zelenka, Je 


urns The Q-factor of contour modes of ‘vibration of 
piezoelectric resonators 


PERIODICAL: Ceskos lovensky casopis pro fysiku, no.2, 1962 

Be a) 182-185 

TERT: The use of piezoelectric resonators in high-precision 
oscillators often requires a high Q-factor and high stability of 

the resonance frequency of the resonator. The author considers 
frequencies between 60 and 150 ke/sec. The Q-factor of rod- A 
shaped quartz resonators of orientation XYt.50 and thickness - 
above 0.4 mn is usually about 130.000. The Q-factor can be 

increased by optically polishing the surfaces. With a resonator 

of dimensions 50 x 5 x 1.2 mm, at 22 °C, a Q-factor of up to 

220 000 has been achieved. Quartz icesonators of type DT, 

vibrating in contour shear modes, a Q-factor of 220 000 oan be 
achieved ¢dven with ground faces. The highest values of Q care, 
-however, attainable with GT-type resonators. An optically 

polished resonator of this type, with thickness 1,2 mm and 
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ae tae frequency 100 ke/sec, can have a Q value up to 
at 22 °C. The Q-factors for resonators cut from DKT 
are altogether lower. The Q-factor is usually ‘rather dependent 
upon temperature, However, this dependence can be decreased by 
suitable methods of mounting. The high Q-values themselves can 
only be achieved if the crystais are correctly mounted, 
There are 2 figures. 
aoSOCIATION: Tesla LanSkroun, zavod 05, Hradec Kralove 

(Tesla Lanékroun, factory 05, Hradec Kralove! 


SUBMITTED: November 14, 1961 
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TPL s Contribution to the equivalent circuit of piezo- 
- electric resonators, taking into consideration the 
influence of secondary. resonances 


PERTODICAL: Ceskoslovensky éasopis pro fysiku, no.2, 1962, 186-187 


TEXT: A possible method of simplifying the equivalent 
circuit of a plezo-clectric resonator ina certain, arbitrarily 
‘chosen, frequency range is presented. The. equivalent circuit 

is considered in the form of a two-pole network consisting of a 
finite number of series resonance circuits, a frequency-dependent 
capacity and a frequency-dependent resistor connected in parallel. 
The individual series resonance circuits, the resonance 
frequencies of which are.outside the frequency range under 
consideration, are substituted in the simplified equivalent 
circuit by an admittance, the real part of which can be considered 
as expressing. the conductivity of the .frequency-dependent 
resistance, whilst the imaginary part can be considered as the 
frequency-dependent capacitance. © The high quality factor of the 
Card 1/2 : : 
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piezo-electric resonator allaws disregarding the real component 

of the admittance and taking into consideration the influence of 
distant resonances by means of the frequency-dependent capacitance. 
_ bepending on the position of the resonance, this capacitance will 
be positive or negative and will increase or Lower the static 
capacitance of the resonator, The possibility of applying the 
here given interpretation of the natural’ resonances of the piezo- 
electric resonators in an equivalent circuit. was experimentally 
verified: for type GT quartz resonators, 


ASSOCIATION: Tesla Langkroun, zavod 05, Hradec Kralove 
, (fesla LanSkroun, Plant 05, Hradec Kralove) 


SUBMITTED: | November 14, 1961 
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AUTHOR: Zelenka, Jiri, . Engineer 
TITLE: On the electrical equivalent circuit of a piezoclectric 
resonator t : 


PERIODICAL: Elektrotechnicky Sasopis, no.3, 1962, 142-154 


TEXT: The author derives a simplified equivalent circuit valid 
in the neighbourhood of a resonance of a piezoelectric crystal, 
differing from the usual circuit in that the parallel capacitance 
is not the low-frequency shunting capacitance of the electrodes 
but a function of frequency, which may take on both positive and 
negative. values. ‘Formulae are given which follow measured 
curves very closely, employing a few parameters measured at fixed 

_ frequencies. There are 9 figures, ,3 tables and 13 references: 
‘8 Soviet-bloc and 5 non-Soviet-bloc, The four references to 
English language publications read as follows: Ref.2: Cady W.C., 
Piozoelectricity, McGraw-Hill Book Comp,, New York-London, 1946; 
—Ref,4: Mason W.P, Boll Syst. Tech. Journal, v.13, 1934, 405; 
Rof.5: Mason W.P., Electromechanical Transducers and Wave Filters. 
D. van Nostrand, Now York, 1946; Rof.7: PLozooloctricity. 
General Post Office-Selected Engineering Reports. Post Office- 
Card 1/2 . 
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| | . Z/042/62/060/003/002/004 
On the electrical equivalent As B140/£463 
Research Station, London, 1957. 
ASSOCIATION: ‘TESLA LanSkroun, zavod 05, Hradec Krdlové | 
- (TESLA, Lan¥kroun, Works 05, Hradec Krdlové) 


SUBMITTED: August 27,1961 
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“The effect of radiati on on the properties. of ‘piezoelectric resonators. 
Cs cas fys.12 no. 2:144-151. 162. 


" KRATOCHY ILOVA, Kes TICHY, Je ZELENKA, J. 


1.Katedra matematiky a fysiky, Vysoka skola strojni a textilai, 
Liberec (for Kratochvilova, Tichy). 


2.Tesla Lanskroun, zavod 05, Hradec Kralove (for pasties 
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ZELENKA, Jo : 
Lae a as 


The Q factor of contour vibration of piesoelectric resonstors. 
Cs'cas fys 12 no. 22182-185, ‘62. 


1, Tesla Lanekroun, zavod 05, Hradec Kralove. 
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 BRLENKA, J. | | | 
A contribution to the study of electric equivalent circuit of plezoolec~ 
tric resonators including the effect of secondary resonances. Cs cas 
fys 12 no. 23186-187 © 162, : : 


ie: “Tesla Lanskroun, zavod 05, Kradec Kralove. 
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— : 


kh sanction’ te: the: -deteradnat: ‘lon of ‘lecteieat- eect: circudt 
of piezoelectric resonator. EL tech cas fe no. 3142-154 "62. 
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2Z/039/62/023/004/002/010 


p291/D303 mt 
ALI L | f | 
AUTHOR? Zelenka, Jif%,. Engineer a 
TITLE: . Determining the attenuation decrease of narrow-band quartz i 


filters in the neighborhood of undesirable responses of 
resonators Se 


PERIODICAL: Slaboproudy obzor, ve 25, No- 4, .1962, 201-207 


TEXT: ‘The article deals with an investigation on the influence ef un- 
desirable responses of piezoelectric crystals on the attenuation response 
of narrow-band quartz filters made up of crystal vibrators and capacitorse 
The author states that the influence of undesirable responses upon filter 
transfer characteristics constitute a serious problem in the design of 
filters with mechanical resonators. These resonances cause an attenuation 
decrease in the suppressed frequency range and an attenuation increase 


in the band-pass rangee This problem is especially serious in the utili-~ ee 
zation of piezoelectric resonators, ground out of monocrystals with low : 
asymmetry, whose high degree of disturbing resonances was ‘pointed out by 
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2/039/62/023/004/002/010 
Determining the attenuation ovo D291/D303 


BG. Bronnikova (Refy 15 O parazitnylch kolebaniyalch pezoelektricheskikh 
plastin s osnovnymi prodolnym4 kolebaniyami. Izvestiya AS USSR, sertya 
fize XX (1956), p 251). The attenuation decrease within the suppressed ee): 
frequency range is characterized by a Limit value, below which the attenie 
ation of the filter will not decrease under influence of undesirable re~- /P, 
sponse, in the piezoelectric vibrators and within a specified frequency 
range. The validity of this limit value was confirmed in experiments and 
calculated by a method described in a paper by J. Zelenka (Ref. 9: Slabe~ 
proudy obzor, no. 18 (1957), P 696); (Refs 11: Rllektrotechnick; Casopia 
XIII (1962)). The limit value of attenuation can be determined from the 
parameters ef the electrical equivalent circuit of the crystal vibrators 
and the values of the respective filter networks, thus permitting the 
creation of conditions which make the influence of undesirable resonances 
of piezoelectric resonators tolerable from a standpoint of attenuation 
eharacteristica. There are ll figures; 4 tables and 11 referenceat 8 
Soviet-blec and 3 non-Soviet~bloc, The roforencea to the Eng lish=langue 
age publications read as follows: W.G. Cady; Piezoelectricity. McGraw- 
Hill Book Comp., New York, London 1946; Piezoelectricity (Selected Engine- 
ering Reports). London: Her Majesty's Stationery Office 1957. 
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Determining the attenuation ... D291/D303 


ASSOCIATION; TESLA LanSkroun, n.p. z&vod 05, Hradec Kr&lové (TESLA 
Langkroun, National Enterprise, Plant 05, Hradec Krflové) 


SUBMITTED: December 13, 1961 
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The relationship between the resonance frequency of GT-cut crystals 
and time is depicted in Figure 2 of Enolosure 4. The {interpolated log curve is 


given by Equation 2 of Enclosure 2, 
“he relative daily stability of the resonance frequency of GT crys- 


tata waco tracime! pr amenta’ ly oreavarad Gar srvetals placed in a vacuum hd 
Fi oS aia Ne ek Mae gti etart cre pat maagured afer ae 
; 2 - ou eens OOS : 
1 ; un , 
tise (RE Bese. “Ee Gas Sareea TRA SNA assentially affects ine 
i : 
_ iong-term stabliity. 
Ron siglity factor Ge af TT worstas wae measured in relation 70 
| tamserawure Por 37 ervstals with a resorance frequency of loo «oc, 3ec, 2+ 
j a oo z * RAD OE SONG Mig recult: cf tinis Study are even ac 
i saat nies : ace hl thee Pa atan Sf 2 niano-convex AT ars tas 
| with a 30 mm-diameter and 3,284 sm-depth, and oF anotner wnicn was +m al edad 
i Séamata- ant 1,02 mm daec, vas meagired in terms of their resonance frea.en- 
4 ae Ds = 
tha curva’sre 2! stot ates WES see TM. RB SS, 


etas whan “ne racius of 


are presented in Figure 7 of Enclosury 6. 
The article is supplemented by photographs of the resonators 
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